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RusingaIslandis anislandin LakeVictoria.It is situatedin theSouthNyanza
districtof Kenya.It is onlyjustdividedfromthemainlandbyanarrowchannelabout
100m across,but thishasbeensufficiento producenoticeabledifferencesbetween
it andthemainlandin vegetation.Theislandiswellpopulated,thepeoplelivingforthe
mostpartontheflatsalongthelakeshoreandonthelowerslopesof thehills.Thereis
someevidencethatit hasbeeninhabitedfor a considerableperiodof time,with far
reachingeffectsonthevegetation.Themaininterestin examiningitspresentvegetation
is totryanddeducefromthiswhatthenatural,i.e.primary,vegetationsuccessionwas
beforedisturbancebyman.
TOPOGRAPHY AND GEOLOGY
RusingaIslandconsistsof a numberof hills,thetallestof which,LugongoHill,
is approximately300m abovelakelevel.The lakeitselfis I 134m abovesealevel.
Thehillsarecomposedof volcanicsedimentsandagglomeratesdatingfromtheEarly
Miocene.Radiometricdatesgivearangeofagesofdepositionfromover20to16million
yearsRP. (VanCouvering& Miller,1969).Thesedepositsarepartof a largevolcano,
whichis centredatRangwaHill onthemainlandandfromwhichalsocametheagglo-
meratichillsof GwasiandGembeandthedepositsontheUyomapeninsulaof Central
Nyanza(seeFig. I). The highlyalkalinenatureof thesedepositswasverybeneficialto
fossilpreservationduringthetimeof deposition,andmusthavehada profoundeffect
on localvegetation.At presentheonlyimmediatelyobviouseffectof thisalkalinityis
onthecentralplugof thevolcanoitself:RangwaHill.
In theEarlyMiocene,beforeupliftandriftingof theEastAfricanplateauhad
proceededveryfar,theareacoveredby LakeVictoriaatpresentwasa westerlytilted
plainwithriversflowingtowardstheAtlantic.The dateof firstformationof thelakeis
notknown,butis thoughtobe40,000-50,000yearsRP. Thereareseverallaketerraces
knownaroundthelake.Theserepresentformerlevelsof thelake,but onlythe IS m
terracecanbeseenonRusingaIsland.Theterraceswereprobablyformedasaresultof
irregularitiesin therateof downcuttingof theNile, butchangesin climatemayalso
havebeenimportant.For instance,increasedrainandlowertemperaturessince1960
haveresultedin a 3mrisein lakeleveloveraperiodof onlytwoyears(Kendall1969).
CLIMATE
The climatearoundLakeVictoriais stronglyinfluencedbythelake.A permanent
lowpressurezoneproducesheavyrainoverthelakeandalongits shores,particularly
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Fig. I Localitymapshowingpositionsof RusingaIslandandtheotherplacesreferredto in the
text.The brokenlineshowstheextentof theMioceneVolcanicdepositscenteredaround
RangwaHill.
in thenorthandwestsincethepredominantwindsarefromthesouthandeast(Kendal
1969).The rainfallalongthe Kenyashoreof the lakevariesfrom800 to 1300mm,
increasingnortheastwardsuptheKavirondoGulf, andis fairlywellspreadthroughout
theyear.At Kisumu,themonthwiththeleastamountof rain(January)still hasan
averageof7daysrain(figurespublishedbytheEastAfricanMeteorologicalDepartment).
The amountof rainapparentlydecreasesfurtherfromthelakeif thereis nosignificant
risein altitude,butwherealtitudedoesincreasethereis anincreasein rainfall.
Trapnell& Griffiths(1960)havediscussedthe relationof rainfallandaltitude
withreferenceto ecology.Theyconcludethatthelow-lyingareasaroundthelakeare
at the endof an altitudinalandecologicalsequencextendingfrommoistmontane
forestto whattheycall intermediatesemi-evergreenthicketaroundthe lake.This
sequencecanbeseenwithinthelimitsof localinfluenceof thelakeuptheslopesof the
GwasiHills,whichrisefromthelakeshoretoaheightofover2000m,andhavemontane
evergreenforestatthetop.This forestis dominatedby CathaedulisForsk.,whichis
thedominantspeciesalsoin theChyuluHills (Faden,pers.comm.),but fromlocal
accountstheforestwasoncemuchricherandmoreextensive,andatonetimeprovided
largetimberforlocalcanoemanufacture.
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HISTORY OF VEGETATION CHANGES
Thereis alittleinformationonprehistoricalvegetationi theLakeVictoriaregion.
OnRusingaIslanditselfan18millionyearoldMioceneflorawasdescribedbyChesters
(1957)onthebasisoffossilseedsandendocarps.Shedescribed17familieswith21genera,
fromwhichI2 species,whichhavecloselyalliedlivingcounterparts,areeitherclimbers
(5),largeforesttrees(3),or smallerforesttrees(4).The mostcharacteristicfamilies
are Annonaceae,Apocynaceae,Euphorbiaceae,Menispermaceae,Rhamnaceaeand
Ulmaceae.In additionto these,in theMiocenedepositsof theneighbouringislandof
Mfwanganuthereis anabundanceof Entandrophragmasp.The singlespeciesof the
Apocynaceae,LeakeyiavesiculosaChesters,hadendocarpswith air floats,indicating
fruit dispersalby water.The abundanceof treesandclimbersin theflora,andthe
affinitiesofthespecies,wastakentoindicatevergreenforestconditionsin theMiocene,
perhapsgalleryforestborderingwater(Chesters1957).
SincetheMiocenemajorgeologicaleventshavedrasticallyalteredthelandscape
in theKavirondoarea(Baker& Wohlenberg1971).DuringthePleistocenetherewere
changesin climatethatmusthaveradicallyalteredecologicalconditions(Moreau1952,
Carcasson1964).Of all thistimenothingcanbesaid,but anattemptcanbemadeto
assessthehumanimpactin historicaltimes.
The earliestevidenceof humanoccupationof RusingaIslandis thepresenceof
stonetoolsof theSangoancultureon thelaketerracementionedabove.In thesame
depositareabundantbovidremainswhichsuggestshatatthetimeof depositionof the
terracethevegetationconsistedofafairlyopentypeofwoodland,perhapsimilartothe
presentday.Fromthistime(veryapproximately30,000-50,000yearsB.P.) until only
1000yearsB.P.thereisanothergap,afterwhichthereis evidenceof ironageoccupation
in partsof Nyanza,althoughnotfor RusingaIsland(Leakeyetal 1948).Thesepeople,
havingtheuseof ironandfire,probablyhadconsiderableimpactontheirenvironment.
Withinthelastfewhundredyearstheshorelineof SouthNyanzawassettledfirstby
Bantupeopleandsubsequentlyby Luo (Ogot1967).The historicaltraditionsof the
BantuarepoorlypreservedastheywereassimilatedbytheLuoinvaders,andthepresent
dayinhabitantsofRusingaIslandallspeakDholuoandfollowLuo customs.
Whateffectheearlystoneagecultureshadontheenvironmentit is difficultto
say,butit seemslikelythatthosebasedon ahuntingeconomyhadlittleeffect.In his
detailedrecordof changesin vegetationduringthelast15,000years,Kendall(1969,
p. 162)foundagreatincreasein grasspollenonthenorthshoreof LakeVictoriaabout
2000yearsago.He interpretsthisasbeingdueto thearrivalof agricultural-though
still stoneage-man.Fire wasprobablytheirprincipalweaponagainstheforest,for
stonetoolsmakelaboriousworkof cuttingdownatree.WhetherRusingaIslandwas
inhabitedat this timeis not known,but the probableoccupationof the islandfor
atleasthelast100yearsbyironageculturesbeforethearrivaloftheLuoscannothave
beenwithouteffectonthevegetation.
PRESENT VEGETATION
Therearea numberof plantcommunitiesto be recognizedon RusingaIsland.
Thesedependpartlyon soilandphysiographicfactorsbutalsoin placeson cultural
factors,andthetwomayproduceasimilarendresult.Thustheusualakeshorevegetation
consistsof scatteredtreesup to 15mtall of Balanitesaegyptiaca,Acacia seyal,and
Euphorbiacandelabrum(seeTable I for authorities);but in the"gumbas",whichare
sacredplacesin theLuo cultureandwherepeopleareprohibitedfromburning,thereis
analmostluxuriantwoodlandof figs(Ficus capensis),Albizia coriaria,andlargetrees
of thespeciesmentionedabove.In thelowerregionsof rivervalleys,wheregullyingis
nottooactive,exactlythesameassociationoccurs,althoughneverasthicknor ashigh
andnot usuallywith the sameluxurianceof groundvegetationbecauseof grazing.
Higherupthehillsidestheplantassociationsareratherdifferent,duemainlytoshallow
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soils and steepslopes.The characteristicspeciesare Acacia seyal,Sapiumellipticum,
Commiphorasp.,andRhusnatalensis.Heightsarelowerthanthelakeshoretrees,ranging
from 4-12m. Areas of land that are lying fallow at presentbut which wereevidendy
cultivatedor clearedup to a few yearsagohavea densescrubbyassociationof Acacia,
Tamarindus,and Euphorbia.Conspicuous for its absenceon Rusinga Island is any
memberof the family Combretaceae.
LAKE SHORE COMMUNITIES
The lake shoreis extensivelycultivatednow and offerssomeof the flattestand
mostfertileland on the island.In placeswhereit is cut by river coursesor wherethere
is a "gumba" the treegrowthbecomesvery dense,but usuallytherearejust scattered
treesof the following species:Acacia brevispica, A. seyal,Albizia coriaria,A. zygia,
Balanitesaegyptiaca,Canthiumschimperanum,Cordia ovalis, Euphorbia candelabrum,
E. tirucalli,Ficus capensis,F. sycomorus,Haplocaelumfoliolosum,Maytenussenegalensis,
Pseudospondiasmicrocarpa,Scutia myrtina,Stereospermumkunthianumand Tamarindus
indica. Common grassesare Hyparrheniarufa, Sporobolusagrostoidesand Themeda
triandra.
The samespeciesoccur more thickly in the less disturbedareasalong the lake
shore,and it appearsboth from their distributionand from local report that neither
fire nor wildlife grazinghashad anyappreciableeffecton the area.It hassimplybeen
a matterof clearingthe naturalvegetationby the local inhabitants.However, there
appearsto be no part of this communitythathasnot beenclearedat sometime in the
not too distantpast.Eventhe "gumbas",which in any caseare only 1-2ha in extent,
wereprobablyclearedsometimeprior to the Luo settlementover100yearsago.Many
of the largeisolatedtreesalongthe lake shoreshow signsof havinggrown in closed
forestconditions,i.e. they have a straightbole without any branchesfor 3-6m and
afairlyconstrictedcrown.
A variationof the lakeshorecommunityis that of Acaciadrepanolobiumon black
cottonsoil.This is uncommonontheisland,drainageonthewholebeinggood.It occurs
over largepartsof LambweValley, the floor of which is exceedinglyflat, but in the
betterdrainedpartsof the valleyfloor the speciescomprisingthe tree thickets have
somedifferencesfromRusingaIsland,althoughAcaciaseyalis dominantin manyplaces.
Similarspeciesassociationsto theRusingalakeshoreareseenin thedry valleysrunning
into LambwevalleyfromtheGwasiHills, andtheKaniamwiaEscarpment.
One further variationthat must be mentionedis the swamplandalong the lake
shore.This occurspatchilyalongthe shoreand is nowhereextensive.It is dominated
by CyperuspapyrusL.
HILLSIDE COMMUNITIES
The vegetationon thehillsidesis surprisinglyindependentof eitherdegreeof slope
or geologicalhorizon.The Pleistoceneterracehasthe samevegetationassociationasthe
higherMiocenevolcanicsof LugongoHill, but the vegetationof the latteris strikingly
differentfrom thatof GembeHill on the neighbouringmainland,eventhoughtheyare
part of the samegeologicalhorizon. The explanationof this would seemto be that
GembeHill is regularlyburnt overasan aid to huntingandto improvegrazing,so that
treesare scatteredon the exposedslopesand consistlargely of Combretum,Acacia
and Commiphoraspecies.In a few shelteredgullieson the westslopesof GembeHill
the vegetationis much thickerand morelike that of RusingaIsland. On RangwaHill
andon theothertwocarbonatitehills in SouthNyanza,Roo Hills andHomaMountain,
the dominanttreespeciesis TerminaliabrowniiFres. associatedwith Combretummolle
G. Don. The latteris widespreadin SouthNyanza,but theformeroccursonly on these
threehills in thewholeof thewesternpartof this district.
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Typicalspeciesrepresentedontheslopesof RusingaIslandareasfollows:Acacia
brevispica, A. hockii, A. seyal,Annona senegalensis,Carissa edulis,Commiphorasp.,
Euphorbiaspp.,Ficusspp.,Grewiamallis,Kigeliaafmana,Lanneastuhlmannii,Maytenus
senegalensis,Pseudospondiasmicrocarpa,Rhusnatalensis,Sapiumellipticum,Stereospermum
kunthianum,Ximenia americanaand Ziziphus mucronata.In addition, Markhamia
plarycalyxispresentin severalplaces,butaccordingtothelocalpeopleit hasbeenintro-
ducedartificiallythere.
Therearegreatvariationsin thedensityof treespeciesonthehillsidesof Rusinga
Island.ThenorthandwestslopesofLugongoHill appeartohavedeepersoilandtohave
beencultivatedmorein thepast,andherethetreecoverismoresparse;whereasinplaces
onthesouthandeastslopes,wherethesoilis verythin,densethicketsarecommon,
interspersedwithgrassgladeswherethesoil is almostnon-existent.Gullyingoccurs
all roundtheslopesof thehillson theisland,cuttingdowndeeplyinto the Miocene
sediments,andwhilesomeof thesearenowovergrownwithtreesothersarecompletely
barren,especiallythosein areasofintensiveagriculturalctivityatpresent.
DISCUSSION
Thevegetationtypepresentin anareatodayis notusuallya reliableindicationof
whatwouldbetherein theabsenceofhumaninterference.Glover(1968)considersthat
"fire,shiftingcultivationandgrazingarethemajorfactorsresponsiblefortheformation
andmaintenanceof savannacountry".Nonhumanfactorsmaybe concentrationof
elephantorhippopotamuspopulationsandnaturallyoccurringfire.Savannacommunities
arethereforedeflectedsub-climaxassociationsdependenton thesefactorsfor their
maintenanceandthe implicationis thatin theabsenceof thesefactorstheywould
revertin wholeor in partto woodlandcommunities.Similarly,Pratt,Greenway&
Gwynne(1966)stateunequivocallythat"mostEastMricanvegetationtypesarethe
productof humanactivity".Theygoonto suggesta systemof classifyingvegetation
typesbasedonthedensityandheightof treeor bushcanopycover,andtheirsystem
isusedin thispaper.
The existenceof largeexpansesof opengrasslandin EastAfricaat thepresent
timehasledtothebeliefthatit is anaturalclimax.The sameis trueoftheevenlarger
expansesof so-calledsavanna.The classificationof Pratt, Greenway& Gwynne
(1966)acceptsthisimplicitly,merelychangingthevaguetermsavannato moreprecise
termssuchas woodedgrasslandetc.In his analysisof tropicalAfricangrasslands,
Michelmore(1939)cameto theconclusionthatgrasslandis verylimitedundernatural
conditionsandthat:
(I) grassisfavouredbystrongseasonalityofrainfall.
(2) withintheequatorialzone,whichasa wholedoesnothavea longdryseason,
grassis limitedto areaswhereeitherthesoil is extremelythin,e.g.glades
withinanareaof evergreenforest,or thesoilis waterloggedfor partof the
year,e.g.floodplains,valleybottoms,andonblackcottonsoils.
Therearetwoexceptionsto thisgeneralization:montanegrasslandthatdevelops
abovethetreeline,anddesertgrasslandswhereabsoluterainfallis extremelylimited.
Apartfromthese,however,grasslandasa naturalclimaxis rarein equatorialMrica,
andwhereit is presentasa resultof humanactivityit is in generallessluxurianthan
furthernorthandsouthawayfromtheequator(Michelmore1939).
The presentvegetationon RusingaIslandvariesfrom grasslandto woodland.
It hasbeenshowntohavebeeninhabitedbypeoplefor a considerableperiodof time,
andthemostimportantfactorsthatwouldappearto havemodifiedthevegetationare
probablyshiftingcultivationandgrazing.Goats,sheepandcowsaregrazedalloverthe
island.Therearepermanentfarmsonthelowerslopesof thehillsandalongthelake
shore,but shiftingcultivationis still practisedon theupperslopes,cultivatedland
thereonlyretainingthesoilfor a fewseasons.Deepgulliesatpresentstabilizedwith
treethicketsareevidenceof formerclearingof landnowunderwoodlandvegetation.
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In additiontothesehumanfactors,hipposexerta localinfluencealongthelakeshore.
It canbeconcludedthatthevegetationof RusingaIslandhasbeenmuchdisturbed
byhumansettlement,bothpastandpresent;andin thisit isnoexceptiontothegeneral
conclusionmentionedearlierthat humaninterferencehas greatlyalteredtropical
Africanvegetationcommunities.An attemptwillnowbemadetosaywhatthevegetation
typeofRusingaIslandwouldbeif it wereundisturbed.
To beginwiththereis theguideaffordedbytheprotected"gumba"communities
onRusingaIslanditself.Thesearecomposedof thesamespeciesfoundelsewhereon
theisland,but thetreesaremuchtaller,thecanopyis muchdenser(in placesbeing
closed),andthegroundvegetationis muchthicker.Theyarepresentatrandompoints
alongtheshore,beingtheplaceswheretheincomingLuoshappenedto cometo land,
andassuchtheycanbetakentobetypicalof whatthelakeshorevegetationwouldbe
wereit undisturbedbyman.It shouldbeclassifiedonthisbasisaswoodland.
OnthehigherslopesofRusingaIslandthereisnosuchguidetothenaturalvegeta-
tion.Thereare,however,areaswherethevegetationis lessdisturbedandwhereprobably
it hasnotbeenclearedfor thelast30yearsatleast.Here,densethicketsof trees(over
6m high)areinterspersedwithglassgradesonthinsoilandisolatedgroupsof trees.
Thiscanprobablybetakentoindicatethatthicketsformapartof thenaturalvegetation
of theisland,therestconsistingof eitherbushlandor woodland.This agreeswiththe
broadclassificationof theareaas "intermediatesemi-evergreenthicket"(Trapnell&
Griffiths1960).
Thesetwo linesof evidencearesupportedby someotherconsiderations.The
rainfallovertheareais relativelyhigh,800-1000mm,andis distributedthroughoutthe
year,therebeingnowelldefinedryseason.This isquiteahighrainfallforthisaltitude,
andshouldbesufficientto supportdensestandsof trees.Anotherconsiderationis the
comparisonoftheRusingareawiththedetailedvegetationsurveyofUganda(Langdale-
Brown,Osmaston& Wilson1964).Fromthisthevegetationof RusingaIslandcom-
parescloselywith the "undifferentiatedmoistsemideciduousthicket"(GI in their
classification)whichoccursalongtheUgandashoreof LakeVictoriauptotheborderof
Kenya,andwhichpassesinto "moistCombretumsavanna"(K) and "Combretum-
Hyparrheniasavanna"accordingto theirclassification.Boththelattertypesaresaidto
befireclimax,andhavinga meanannualrainfallof 800-1500rom,wouldprobably
succeedtosemi-deciduousthicket;thisinturnissuggestedasasuccessionalstageleading
to a forestclimax(Langdale-Brown,Osmaston& Wilson1964,pp. 53, 57 and60).
The similarityof thissequencewiththatof theareaaroundRusingaIslandis striking;
firstlythecorrespondencein speciesandtreedensityat theshore;andsecondlythe
similarityof inlandvegetationtypesbetweenLambweValleyandthe areaaround
Bunwale.
It is concluded,therefore,thatthenaturalvegetationof RusingaIsland,freefrom
theinfluenceof man,wouldconsistof twozonesof woodland:alongthelakea moist
formof semideciduouswoodlandwithclosedcanopyin placesandgrassgladesdueto
eitherhippograzingor towaterloggedsoil;andontheslopesof thehillsa (semi)deci-
duouswoodlandwith thickets,withgrassgladeswherethesoil is thin.The typical
treespecieswouldprobablybe Albizia spp.,Acacia spp.,Sapiumellipticum,Grewia
mollisandLanneastuhlmannii.
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Family
Gramineae
Anacardiaceae
Annonaceae
Apocynaceae
Balanitaceae
Bignoniaceae
Boraginaceae
Burseraceae
Caesalpiniaceae
Capparidaceae
Celastraceae
Compositae
Euphorbiaceae
Mimosaceae
Moraceae
Myrtaceae
Olacaceae
Papilionaceae
Rhamnaceae
Rubiaceae
Sapindaceae
Simaroubaceae
Tiliaceae
TABLE I
VEGETATION LIST FOR RUSINGA ISLAND
NameandAutlwrity
Sporobo/wagrostoidesChiov.
Hyparrheniarufa (Nees)Stapf.
nemedatriandraForsk.
Latmeastuhlmanii(EngL) EngL
Pseudospondiasmicrocarpa(A. Rich.) Eng).
Rhw natalensisKrauss
AnnonasenegalensisPers.
Carissaedulis(Forsk.)Vahl
Balanitesaegyptiaca(L.) Del.
Markhamiaplatycalyx(Bak.)Sprague
Kigelia africana(Lam.) Benth.
StereospermumkunthianumCham.
CordiaOfJalisDC.
Commiphorasp.
TamarindwindicaL.
MaeruaangolensisDC.
Maytenwsenegalensis(Lam.) Exell
VernoniaamygdalinaDeL
Brideliamicrantha(Hochst.)Baill.
CrotondichogamwPax
Sapiumellipticum(Krauss)Pax
Neoboutom'amelleri(Muell. Arg.) Prain
EuphorbiacandelabrumKotschy
E. tirucaliiL.
Albizia coriariaOlivo
A. zygia(DC.) Macbr.
AcaciaseyalDel.
A. senegal(L.) Willd.
A. sieberanaDC.
A. brefJispicaHarms
A. drepanolobiumSjoestedt
A. hockiiDe Wild.
FicuscapensisThunb.
F. sycomOTWL.
Syzygiumguineense(Willd.) DC.
XimeniaamericanaL.
ErythrinaabyssinicaDC.
Scutiamyrtina(Bum. f.) Kurz
ZizyphusmucronataWilld.
CanthiumschimperanumA. Rich.
Haplocoelumfoliolosum(Hiem) Bullock
HarrisoniaabssinicaOlivo
GrswiamollisA. Juss.
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